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(54) Hydropneumatic riveting gun 

(57) A hydropneumatic riveting gun (1 ) comprises a 
handle (2) at the top of which there is a single-acting 
hydraulic cylinder (3) that acts on a rod (5) having a 
threaded end (5a) designed to hold a threaded rivet. A 
pneumatic cylinder (4) mounted under the handle (2) is 
envisaged to drive the hydraulic cylinder (3) upon oper- 



ation of a trigger (7) located on the handle (2) whereby 
a source of fluid under pressure can be connected to a 
lower chamber (4b) of the pneumatic cylinder so as to 
drive the hydraulic cylinder (3) The pneumatic cylinder 
(4) is equipped with a pressure reducing valve (30) 
which regulates the delivery pressure to the said lower 
chamber (4b). 
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Description 

The present invention relates to a hydropneunnatic 
riveting gun 

The invention relates in particular, but not exclusive- s 
ly to H hydropneumatic riveting gun for threaded rivets. 
In this ocscnption. express reference will be made to 
ihfCHdcd rivets without thereby restricting the scope of 
Ihc inventive concept 

In the I cio of iHsloning equipment and tools, in par- io 
ucu\r-.t \oi Ihc >ippliCHlion of rivets and threaded rivets, 
Ihc use Dl hyd opneumatic riveting guns or machines is 
well known Tliesc iiveting machines are equipped with 
rt iMMdle hHVing h single-acting hydraulic cylinder and 
H pneumatic cylmdei lo drive the hydraulic cylinder, both »5 
cyhndcis boinq built into the top and bottom sections of 
the hnndlc respectively 

The stem ol the hydraulic cylinder acts directly on 
H iivct holder When applying threaded rivets, the rivet 
tioldof coirrpnscs h rod or pin with a threaded end onto 20 
which the rivcl CrtM be bCiewed. 

The rtpplicrtlion of the rivet occurs basically as fol- 
lorfvs once the nvot has been engaged by the rivet hold- 
er (I lirs: cutoff vcJve is opened by pulling the trigger on 
the gun h.indic the opening of the first cutoff valve al- ^5 
lows nn oxtofnal source of compressed air to be applied 

10 H lower chHmbor of the pneumatic cylinder so as to 
push the piston in the pneumatic cylinder itself upwards.. 
As the piston travels upwards, its stem runs through an 

011 lill.id chamber located inside the handle and connect- 30 
ed with the hydraulic cylinder. Under the pressure of the 
piston stem as it moves through the oil chamber the oil 

IS forced into Ihc thrust chamber of the hydraulic cylinder 
in such a way as lo cause a short but powerful backward 
movement of Ihe piston of the hydraulic cylinder against 55 
the force applied by a return spring. The pulling force 
applied lo the rivet by this backward movement permits 
the upsetting of a portion of the rivet on the parts to be 
joined. 

When the trigger is released. Ihe source of com- -^o 
pressed atr is connected automatically with an upper 
chamber of the pneumatic cylinder, the pneumatic pis- 
Ion moves down and the return spring of the hydraulic 
cylinder pushes the hydraulic piston forward, thus re- 
turning to the initial configuration -^5 

When applying threaded rivets, the trigger also acts 
on a second pushbutton controlling a second valve 
which applies the souice of compiessed air lo a pneu- 
matic motor attached to the hydiaulic cylinder casing 
and dynamically linked to the rivet holder. After being so 
supplied with compressed air. the pneumatic motor 
turns the threaded rod of the rivet holder, thus disengag- 
ing It from the rivet that has just been upset in place. 

Means are also envisaged to adjust the working 
stroke of the hydraulic piston in order to control the tight- 55 
ness of the rivet on the parts joined. These means usu- 
ally include a piston limit slop that can be positioned ax- 
ially using a lock nut During use. the limit stop is initially 



placed in such a way as to allow the shortest possible 
stroke of the hydraulic piston: a first rivet is upset in 
place and its lightness on the parts to be joined is 
checked. The required tightness can then be obtained 
by turning the kxk nut to increase the piston stroke. 

Hydropneumatic riveting guns have several advan- 
tages over conventbnal air-operated riveters: in partic- 
ular, they are more powerful, reliable and longer-lasting. 

A drawback to using them, however, is that if the 
working stroke of the hydraulic piston is not set correctly, 
the tightness of the rivets may be incorrect and the rivet 
holder may even break. This may become a real prob- 
lem especially when applying threaded rivets since the 
threaded end of the rivet holder rod to which the rivets 
are screwed may easily break. 

The object of the present invention is to provide a 
hydropneumatic riveting gun that is simple and econom- 
ical in construction and that is capable of overcoming 
the abovementioned drawback. 

The present invention discloses a hydropneumatic 
riveting gun comprising a handle, a hydraulic cylinder 
mounted by the handle, means for holding a rivet, the 
said means being dynamically linked to and driven by 
the said hydraulic cylinder, a pneumatic cylinder mount- 
ed by the handle and equipped with a piston running 
inside the pneumatic cylinder between a rest position 
and a work position and defining together with the cyl- 
inder a lower expansion chamber that can be connected 
with a source of fluid under pressure and designed to 
drive the piston, which, during its working stroke, in turn 
drives the hydraulic cylinder, the said riveting gun being 
characterized in that it comprises means especially de- 
signed to set the pressure in the said lower chamber to 
a predefined value when the chamber is connected with 
the source of fluid under pressure. 

An advantage of the present invention is that it per- 
mits quick and easy adjustment of the rivet lightening 
force. 

Further characteristics and advantages of the in- 
vention are apparent from the detailed description which 
follows with reference to the accompanying drawings 
which illustrate a preferred embodiment of the invention 
and in which: 

Figure 1 is a side view, of the riveting gun disclosed, 
with some parts cut away; 

Figure 2 is a schematic view from below of the gun 
illustrated in Fig. 1 : 

Figure 3 is an enlarged detail view of the gun illus- 
trated in Fig 1 showing a valve forming part of the 
pressure reducing means. 

With reference to the accompanying drawings, the 
numeral 1 indicates as a whole a hydropneumatic rivet- 
ing gun comprising a handle 2, al the top of which there 
is a single-acting hydraulic cylinder 3 located and oper- 
ating inside a casing 20, mounted by Ihe handle 2 and 
at the bottom of which there is a double-acting pneumat- 



2 



SOOCID. ■:EP 0787563A1 i > 



3 



EP 0 787 563 A1 



4 



ic cylinder 4 inside which a piston 42. with a stem 40. 
nnoves. 

As mentioned above, the hydraulic cylinder 3 has a 
stem (not illustrated) which acts on a rivet holder. 

With reference to Fig. 1, which illustrates a pre- 
ferred embodiment of a hydropneumatic riveting gun for 
threaded rivets, the rivet holder consists of a rod or pin 
5 coaxially integral with the stem of the hydraulic cylin- 
der 3. The rod 5 is housed in a sleeve 6 mounted on the 
casing 20 of the hydraulic cylinder 3 to which it is dy- 
namically and coaxially linked. The rod 5 has a threaded 
end 5a which protrudes from the front of the sleeve 6 
and onto which a threaded rivet, not illustrated in the 
drawing, can be screwed. 

As explained in the introductory part of this descrip- 
tion, the operatjon of the hydraulic cylinder 3 makes it 
possible to fix in place a rivet that has been screwed 
onto the threaded end 5a of the rod 5. 

The numeral 19 indicates a ring nut used to adjust 
Ihe slroke of pislon of the hydraulic cylinder 3 by axially 
positioning a limit stop, of a known type and not illustrat- 
ed in Fig. 1 . inside the casing 20 of the hydraulic cylinder 
3, which acts directly to stop the piston in the cylinder 3. 

The handle 2 has a trigger 7 consisting basically of 
a lover of type one whoso arms arc used to operate two 
cutoff valves 8 and 9 which drive the pneumatic nrK5tor 
10 and the pneumatic cylinder 4. respectively 

The pneumatic motor 10 is mounted by the casing 
20. coaxially at the rear end of the hydraulic cylinder 3. 
and it is dynamically linked in a known manner (not il- 
lustrated) to the rod 5. By opening the valve 8. the user 
can operate the motor 10 to turn the rod 5 in one direc- 
tion to screw the rivet onto the rod 5 and then in the other 
direction to unscrew it once the rivet has been fixed in 
place. In some cases, the rivet can be screwed on au- 
tomatically by placing the rivet on the threaded end 5a 
and pressing on it lightly. 

On the handle 2 there is a fitting 11 which, as ex- 
plained in more detail below, is connected to an external 
source of fluid under pressure, preferably air. which is 
not illustrated and which flows through the cutoff valves 
8 and 9. 

The inside of the handle 2 fornns a chamber 12 full 
ol hydraulic oil, communicating (in a manner not illus- 
trated) with the hydraulic cylinder 3 and in which the 
stem 40 of the pneumatic cylinder 4 piston 42 runs. 

The cylinder 4 also comprises a cylindrical casing 
41 at the bottom of which there is attached a base 44 
which, together with the casing 41 and the piston 42. 
defines a lower chamber 4b. Inside the casing 41. the 
piston 42 which runs along the lining of the casing 41 
from a working position, where it actuates the hydraulic 
cylinder 3, to a rest position, from whore it started before 
being driven along the working stroke, separates the 
chamber 4b from an upper chamber 4a which, in relation 
to the piston 42 itself, is on the side opposite the cham- 
ber 4b. 

The chamber 4b. as will be explained in more detail 



below, constitutes the expansion chamber for the air un- 
der pressure from Ihe external source, enabling the pis- 
ton 42 to effect its working stroke to drive the hydraulic 
cylinder 3. The base 44 is attached to the bottom of the 
5 casing 41 by means of a cover 43 which is screwed di- 
rectly onto the casing 41. 

The handle 2 is also equipped with a distributor 
valve 13 of known type connected to the compressed 
air ducts, some of which are shown in Fig. 1 . labelled 

10 21 . 22, 23. 24 and 17. These ducts connect the cham- 
bers 4a and 4b of the pneumatic cylinder 4 with the com- 
pressed air source and with the atmosphere. 

The duct 21 is' connected directly, in a manner not 
illustrated in Fig. 1, with the duct 22 which leads to the 

IS source of compressed air. again through the valve 13. 
The duct 21 is also connected, through the valve 9 in a 
manner not illustrated, with the duct 23 which is in turn 
connected with the distributor valve 1 3 through a branch 
duct 23a which leads into the valve 1 3 on the side axially 

20 opposite that visible in Fig. 1 . Therefore, when the valve 
9 is opened, the duct 23 is crossed by the same flow of 
air under pressure as the duct 21 . The distributor valve 
13 is preferably of the type described in Italian utility 
model patent No.208.712, by the same Applicant. 

25 The distributor valve 1 3 is structured in such a way 
that, under rest conditions, that is to say. when the cutoff 
valve 9 is closed, the duct 24 connects the upper cham- 
ber 4a with the compressed air source and with the at- 
mosphere: these conditions being reversed when the 

30 cutoff valve 9 is opened, that is to say. the lower cham- 
ber 4b is connected with the compressed air source 
through the duct 17. In this case, the difference in pres- 
sure that is created between the chamber 4b and the 
chamber 4a pushes the pislon 42 along the lining inside 

35 the cylindrical casing 41 to its working position opposite 
to that illustrated in Fig. 1. 

According to the present invention, the base 44 of 
the pneumatic cylinder 4 has a recess 1 4 in it to accom- 
modate a pressure regulator 30. 

40 The pressure regulator 30, of known type, compris- 
es a first fitting 31 . for high pressure, a second fitting 32. 
for reduced pressure, and a screw 34 for regulating the 
reduced pressure, equipped with a stop nut 35. The 
screw 34 is located in a place that can be easily ac- 

45 cessed by an operator. With reference to Figs. 1 and 2. 
the out end of the reducer 30 is connected through the 
second fitting 32 to a rapid release valve 36. illustrated 
in an enlarged view in Fig. 3. 

The base 44 of the pneumatic cylinder 4 also has a 

50 duct 1 5 made in it whose opposite ends lead into the 
lower chamber 4b and into the reduced pressure fitting 
32 through the valve 35 (Fig. 3). 

In the base 44 there is also a compartment 16 is 
connected directly to the high pressure fitting 31 on the 

55 side facing the reducer 30 and into which the duct 17 
leads on the opposite side, the duct running through the 
inside of the cylindrical casing 41 and crossing the 
chambers 4a and 4b and the piston 42 through airtight 
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seals the piston sliding on the surface of the duct 17 
through an ;^irtight seal 

The duct 1 7 ends in the connparlment 1 6 and cross- 
es the base 44. air leakage being prevented by a seal 
1 8 placed between the duct 1 7 and the base 44. As men- 5 
tioned above, when the cutoff valve 9 is opened, the 
compressed air source is connected with the duct 17 
and. hence, with the compartment 16. The pressure in 
the compartment 16 is reduced by the reducer 30 to a 
preset optimum value for the operation of the gun 1 . io 
Usually and preferably, the pressure is reduced to a val- 
ue below 6 BAR. The reduced pressure is applied to the 
lower chamber 4b through the duct 15. 

In other terms, thanks to the reducing valve 30, the 
pressure in the lower chamber 4b remains at a constant '5 
value less than the pressure supplied by the com- 
pressed air source, irrespective of the pressure up- 
stream of the reducer 30 and o! the ftow rate through 
the reducer itself. 

Obviously this is true when the valve S is open. This 
legulated pressure value can be varied, in a known 
manner, by acting on the adjustment screw 34 When 
the valve 9 is open, the pressure in the kDwer chamber 
4b is greater than the pressure in the upper chamber 4a 
which communicates with the atmosphere through dis- 2S 
tributor valve 1 3. As a result, the piston 42 and its stem 
40 are raised, thus compressing the oil in the chamber 
1 2 to drive the hydraulic cylinder 3. 

The thrust on the pneumatic piston 42 and= hence, 
the thrust transmitted by the latter to the hydraulic cyl- 30 
inder 3 cannot exceed a preset upper limit value. This 
has several advantages. For example, the hydraulic cyl- 
inder 3 and its stem 5 last longer because they always 
operate at their ideal pressure. Also, riveting perform- 
ance is constant because the cylinder 3 operates under ^5 
a constant pressure and not with a limit stop. Moreover, 
compressed air consumption is reduced. The valve 36 
consists of a body 37 which, on the side opposite the 
side that which is in contact with the reducer 30. 
presents a rapid release nosepiece 38 that is connected -^o 
directly with a release hole 33. In addition, at the second 
fitting 32, the valve body 37 has a first hole 25 and, at 
the duct 15. a second hole 26. Inside the valve body 37, 
between the nosepiece 38 and the second fitting 32. 
there is a shutter 39 with a hp seal 29 round its perimeter, -^s 
The shutter 39 can slide inside the valve body 37 be- 
tween two limit positions, the to close the nosepiece 38 
and the second to close the first hole 25. The first posi- 
tion occupied by the shutter 39 is illustrated with a 
dashed line in Fig. 3. 

When the flow of compressed air reaches the sec- 
ond fitting 32. the shutter 39 is moved towards the po- 
sition in which it closes the nosepiece 33 and the air can 
reach the lower chamber 4b through the duct 1 5. In this 
case the lip seal 29. whose free end is located at the ss 
edge of the hole 26 is moved by the air flow allowing 
the air to reach the chamber 4b and to push the piston 
42 upwards along its working stroke 



When the valve 9 is opened and drives the distrib- 
utor valve 1 3. the duct 24 is connected with the com- 
pressed air source so that the upper chamber 4a is filled 
with air and the piston 42 pushed downwards, forcing 
the air out of the lower chamber 4b through the duct 1 5. 
Once it has gone past the second hole 26. the air flow 
from the duct 1 5, by pressing on the lip seal 29. forces 
the shutter 39 to move to its first limit position in which 
it closes the first hole 25. leaving the nosepiece 38 open 
to allow the air that was previously in the lower chamber 
4b to be rapidly released to the atmosphere. 

The invention described can be subject to modifica- 
tions and variations without thereby departing from the 
scope of the inventive concept. I^oreover all the details 
of the invention may be substituted by technically equiv- 
alent elements. 



Claims 

1 . A hydropneumatic riveting gun comprising a handle 
(2) a hydraulic cylinder (3) mounted by the handle 
(2). rivet holding means (5, 5a) mechanically and 
dynamically connected to the said hydraulic cylin- 
der (3), a pneumatic cylinder (4) mounted by the 
handle (2) and equipped with a piston (42) running 
inside the casing (41 ) of the pneumatic cylinder (4) 
between a rest position and a work position and de- 
fining together with the cylinder a lower expansion 
chamber (4b) that can be connected with a source 
of fluid under pressure and designed to drive the 
piston (42). which, during its working stroke, in turn 
drives the hydraulic cylinder (3), the said riveting 
qun being characterized in that it comprises means 
(30) especially designed to set the pressure in the 
said lower chamber (4b) to a predefined value when 
the chamber is connected with the source of fluid 
under pressure. 

2. The riveting gun according to claim 1 . characterized 
in that the said pressure regulating means (30) 
comprise a pressure regulator (30) acting on the 
pneumatic cylinder (4) and located between a first 
fitting (31), for high pressure, connected to the 
source of fluid under pressure, and a second fitting 
(32) for reduced pressure, connected with the said 
lower chamber 4b. 

3. The riveting gun according to claim 2 characterized 
in that downstream of the pressure regulator (30), 
there is a rapid release valve (36) designed to allow 
the fluid to be supplied at a reduced pressure by the 
regulator (30) to the lower chamber (4b) so as to 
keep at the preset value the pressure inside the 
chamber (4b) that drives the piston (42) along Its 
working stroke and to allow the fluid inside the 
chamber (4b) to be forced out to the atmosphere 
during the movement of the piston (42) towards its 
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The riveting gun according to claim 2 characlenzed 
in that [he regulator (30) is fitted with a screw (34) 
on the outside which can be turned to regulate the s 
reduced pressure. 

The riveting gun according to clainn 3 characterized 
in that the valve (36) comprises a valve body (37) 
equipped with a rapid release nosepiece (38) con- io 
nected with a release hole (33). the said valve body 
(37) having a first hole (25) connected with the said 
second fitting (32) and a second hole (26) connect- 
ed with a duct ( 1 5) leading into the said lower cham- 
ber (4b): there being, between the nosepiece (38) is 
and the first hole (25). a shutter (39) which has a hp 
seal (29) round its perimeter and which, moved by 
the fluid under pressure, runs between two limit po- 
sitions, the first to close the nosepiece (38) allowing 
the compressed air to flow into the lower chamber 20 
(4b). and the second to close the first hole (25), thus 
allowing the air inside the chamber (4b) to be re- 
leased to the atmosphere. 

The riveting gun according to one of the foregoing ^5 
claims characterized in that the pressure regulator 
(30) and the rapid release valve (36) are located in 
a recess ( 1 4) made in the base (44) under the pneu- • 
matic cylinder (4). the said base (44) also having in 
it a compartment (16) into which a duct (17) that 30 
supplies fluid at high pressure leads, the said duct 
being in turn connected to the source of fluid under 
pressure and crossing both the base (44) and the 
piston (42) through airtight seals, the piston (42) be- 
ing able to slide on the surface of the duct (17) 35 
through an airtight seal, and the said compartment 
(16) being connected with the said first fitting (31 ). 
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